gitis and postoperative infectious complications [1, 2] . Nevertheless, in the presence of acute cholangitis, sepsis, bilirubin > 10 mg/ dl, scheduled neoadjuvant therapy, or the need of extensive hepatic resection, preoperative bile duct drainage should be ensured to reduce peri-and postoperative complications [3] . Liver segments that will remain after surgery should be drained sufficiently with a plastic stent to improve postoperative liver function and regeneration.
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For unresectable CCA, endoscopic bile duct drainage is one of the major objectives of palliative treatment ( fig. 1 ). Stent implantation using endoscopic retrograde cholangiography (ERC) should be considered as the standard procedure since same results and fewer complications can be expected when compared to percutaneous stent implantation or surgical creation of a biliodigestive anastomosis [4, 5] . There is an ongoing discussion whether bilateral drainage should be preferred over unilateral drainage in CCA arising from the biliary bifurcation. As drainage of 30% of the liver volume is considered to be sufficient to resolve jaundice [6] , a single stent for the dominant liver segment may be adequate. In addition, a single stenting is technically easier and less expensive. On the contrary, injecting contrast medium into undrained ducts is associated with a higher risk of cholangitis [7] . In order to prevent this complication bilateral stenting might be required. Several reports have compared the outcomes of unilateral versus bilateral stenting for unresectable hilar CCA. In one retrospective study [8] , the best survival rate was observed in patients with bilateral (plastic) stenting. Those patients with cholangiographic opacification of both lobes but drainage of only one lobe had the worst survival rates. Another retrospective study showed no differences between unilateral versus bilateral (metal) stenting [9] . A prospective controlled and randomized study showed no significant advantage for bilateral (plastic) stenting [10] . Moreover, the bilateral stenting group had a higher rate of early complications (such as early cholangitis) compared to the unilateral (plastic) stenting group. Another retrospective study showed similar results for metal stents as
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Summary
Background: Most patients with cholangiocarcinoma (CCA) have unresectable disease. Endoscopic bile duct drainage is one of the major objectives of palliation of obstructive jaundice. Methods/Results: Stent implantation using endoscopic retrograde cholangiography is considered to be the standard technique. Unilateral versus bilateral stenting is associated with different advantages and disadvantages; however, a standard approach is still not defined. As there are various kinds of stents, there is an ongoing discussion on which stent to use in which situation. Palliation of obstructive jaundice can be augmented through the use of photodynamic therapy (PDT). Studies have shown a prolonged survival for the combinations of PDT and different stent applications as well as combinations of PDT and additional systemic chemotherapy. Conclusion: More well-designed studies are needed to better evaluate and standardize endoscopic treatment of unresectable CCA.
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Endoscopic Therapy of Cholangiocarcinoma
Endoscopic treatment of cholangiocarcinoma (CCA) with obstructive jaundice ensures bile duct drainage in preoperative or palliative settings and has been evaluated in a number of prospective and retrospective cohort studies. However, preoperative bile duct drainage in distal cholangiocarcinoma (dCCA) is not always necessary and might be associated with an increased risk of cholan-Meier/Caca Visc Med 2016;32:411-413 412 no differences between unilateral and bilateral stenting were observed (with respect to survival time, stent patency, complicationfree survival), though with higher complication rates (liver abscess) in the bilateral stenting group [11] . In conclusion, it still remains unclear whether unilateral or bilateral stenting is superior in the endoscopic treatment of hilar CCA. Further well-designed studies are needed to clarify the best stenting approach for hilar CCA. Until then, initial unilateral stenting with additional stenting in cases of incomplete resolution of jaundice and cholangitis might be a reasonable strategy.
What Kind of Stent to Use in Which Situation?
The use of polyethylene stents and self-expanding metal stents (SEMS) in the treatment of biliary obstruction has been well investigated. Different types of stents are available; however, a systematic review concluded that neither stent type offered a survival advantage [12] . Plastic stents are less expensive but occlude by a median of 3-6 months because of the deposition of bacterial biofilm or tumor ingrowth [13] . Plastic stents are also associated with higher rates of stent migration. As a consequence, plastic stents need to be exchanged regularly. SEMS are more expensive, have a larger diameter, may be covered or uncovered, and have a low migration rate. For dCCA, SEMS have proven to be superior to plastic stents because they remain patent longer [14] . In the short term, metal stents are also superior to plastic stents in perihilar CCA (pCCA) because of lower rates for occlusion or reintervention [15] . Another possible advantage of SEMS in pCCA is the drainage of side branches of the biliary tract through the wire mesh. In the long term, the lack of removability of SEMS might pose problems if drainage becomes ineffective and stent revision is necessary. From an economic point of view, it has been suggested that the use of SEMS should be reserved for patients whose estimated survival is longer than 3-6 months [16, 17] . Ultimately, the endoscopic strategy for biliary drainage should be determined by the individual clinical situation, the locally available expertise, and the patient's preference. 
Photodynamic and Systemic Therapy in Cholangiocarcinoma
In patients with unresectable CAA, palliation of obstructive jaundice can be augmented through the use of photodynamic therapy (PDT). After injection of a photosensitizing agent, laser stimulation of optical fibers (inserted by means of ERC) allows targeted tumor destruction in the bile ducts ( fig. 2) . Two meta-analyses showed significant improvements in biliary efflux, quality of life, and life expectation for PDT compared to stenting alone [18, 19] . The incidence of phototoxic reactions was approximately 11% in the study by Lu et al. [19] . A recently published study prospectively compared PDT (+ stenting, n = 12) with stenting alone (n = 27) and confirmed these findings. The 1-year survival rate was 58.3 versus 3.7%, with an average survival time of 13.8 versus 9.6 months [20] . Studies showed a prolonged overall survival in patients who received additional systemic chemotherapy compared to patients who were treated with PDT alone [21, 22] . In the study by Park et al. [21] , oral fluoropyrimidine was evaluated in a prospective controlled setting. The study by Wentrup et al. [22] evaluated different regimes (gemcitabine monotherapy or in combination with cisplatin, oxaliplatin, or capecitabine; 5-fluorouracil monotherapy or cisplatin plus irinotecan) in a retrospective setting.
Conclusion
Standard treatment of unresectable CCA is still not well researched. The combination of stenting, PDT, and systemic chemotherapy seems to be superior to stenting and PDT alone. More well-designed studies including different treatment modalities are needed to better define the optimal treatment at different time points in patients with unresectable CCA.
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